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TITLE OF THE INVENTION 

HINGE APPARATUS FOR COVER OF IMAGE FORMING APPARATUS 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Patent Application No. 2003-27806, filed 
April 30, 2003, in the Korean Intellectual Property Office, the disclosure of which is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a hinge apparatus, and more particularly to a hinge 
apparatus that supports a cover of an image forming apparatus, such as a photocopier, a 
scanner, or a multifunction machine, so that the cover thereof pivotably opens and closes. 

2. Description of the Related Art 

[0003] An image forming apparatus, which has document scanning function like a 
photocopier, a scanner, or a multifunction machine, scans a document, then stores a scanned 
image as data, or prints the image on a printing paper. Such an image forming apparatus 
includes a document glass disposed on a main body of the image forming apparatus to scan the 
document, a cover to secure the document laid on the document glass, and a hinge apparatus 
connecting the cover and the main body of the image forming apparatus. 

[0004] FIG. 1 shows a hinge apparatus 30 to open and close the cover of the conventional 
image forming apparatus 10, disclosed in Japanese Patent Publication No. 11305358. As 
shown in FIG. 1, the conventional hinge apparatus 30 includes a hinge body 32 integrally 
formed with a spring pin 31 , and a spring 33 connected to the spring pin 31 at one end. A cover 
20 is provided with a hinge pin 21 that is inserted into a long hole 32a positioned in the hinge 
body 32. The spring 33 is connected to the hinge pin 21, and therefore, the cover 20 and the 
hinge apparatus 30 form a set. A cam part 20a, which is disposed at the cover 20, is in tight 
contact with the hinge body 32 under a recovery force of the spring 33. Furthermore, the hinge 
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body 32 is disposed to move upward and downward within a coupling hole 10a positioned in the 
main body of the image forming apparatus 10. 

[0005] The conventional image forming apparatus with the above structure has a document 
glass 11 , which is exposed and covered through pivoting of the cover 20 centering on the hinge 
pin 21. The cover 20 opens and closes slowly, since the cover 20 is moved with the cam part 
20a of the cover 20 being in close contact with the hinge body 32. Moreover, when a thick 
document is laid upon the document glass 11 , the hinge body 32 is lifted upward to a 
predetermined height, so that the cover 20 uniformly presses the document, such as a thick 
book, laid upon the document glass 11. 

[0006] But in the above conventional hinge apparatus 30, there is a difficulty in assembling 
the cover 20 and the hinge apparatus 30, since the both ends of the spring 33 are directly 
connected with the cover 20 and the hinge body 32, that are respectively at an opposite side. In 
other words, the spring 33 has a high elastic modulus to secure a slow opening and closing of 
the cover is used, and accordingly it is not easy to connect the spring 33 with the spring pin 31 
of the hinge apparatus 30 and with the hinge pin 21 of the cover 20. 

[0007] Also, a friction between the cam part 20a of the cover 20 and the hinge body 32 
generates a noise in opening and closing of the cover 20. Another problem is that the hinge 
body 32 can be released out of the coupling hole 10a of the main body of the image forming 
apparatus, when a thick document is being scanned. 

SUMMARY OF THE INVENTION 

[0008] The present invention has been made to solve the aforementioned problems. 
Accordingly, an aspect of the present invention is to provide a hinge apparatus for a cover of an 
image forming apparatus, which is assembled with ease and decreases a noise occurring in 
opening and closing the cover. 

[0009] To achieve the above and/or other aspects of the present invention, a hinge 
apparatus for a cover of the image forming apparatus is provided. The hinge apparatus opens 
and closes the cover of the image forming apparatus, and pivotably connects a main body of the 
image forming apparatus with the cover, to expose and cover a document glass. The hinge 
apparatus has: a hinge body, movably inserted in a first direction into a coupling hole positioned 
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in the main body of the image forming apparatus, and having supporting brackets; a hinge cam, 
of which one side is connected to the cover, and pivotably connected to the supporting brackets; 
and a pressure device disposed at the hinge body to press the hinge cam. 

[0010] According to one aspect, a housing chamber is provided within the hinge body, and 
the pressure device has: a pusher disposed in the housing chamber, that protrudes out of the 
housing chamber; and a spring disposed within the housing chamber to press the pusher. 

[0011] According to one aspect, the hinge cam has a body portion connected to the cover, 
and a cam part pivotably connected to the body in close contact with the pressure device. 

[0012] According to one aspect, each of the supporting brackets and the cam part is provided 
with a shaft hole, and the hinge apparatus additionally has a hinge shaft inserted through the 
respective shaft holes, to pivotably connect the cam part with the supporting brackets. 

[0013] According to one aspect, a center of the hinge shaft is located toward the document 
glass compared to a pressure central line of the pressure device. 

[0014] According to one aspect, the pusher has a locking protrusion, the hinge body is 
provided with a guide slot, and the locking protrusion is inserted into the guide slot, and 
prevents the release of the pusher from the hinge body. 

[0015] According to one aspect, the hinge body has, a first protrusion positioned at one side 
of the hinge body, to prevent the supporting brackets from entering the coupling hole. 

[0016] According to one aspect, the main body has: a hooking portion positioned at the lower 
part of the main body of the image forming apparatus; and, the hinge body has a second 
protrusion positioned at a first side of the hinge body, that is caught by the hooking portion, 
which prevents the release of the hinge body from the coupling hole when the hinge body is 
moved in a direction opposite the first direction. 

[0017] According to one aspect, at least one of the pusher and the hinge cam is made of a 
lubricating resin. 
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[0018] Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] These and other features, aspects, and/or advantages of the present invention will 
become apparent and more readily appreciated from the following description of the 
embodiments, taken in conjunction with the accompanying drawings, in which: 

FIG. 1 shows a cross sectional view of a conventional hinge apparatus to open and 
close a cover of an image forming apparatus; 

FIG. 2 shows an exploded perspective view of a hinge apparatus to open and close a 
cover according to an embodiment of the present invention; 

FIG. 3 shows a view of the hinge apparatus of FIG. 2 connected to the cover of the 
image forming apparatus after assembly; and 

FIGS. 4 through 7 show cross sectional views, to describe an operation of the hinge 
apparatus of FIG. 2. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0020] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to the like elements throughout. The embodiments are described below to 
explain the present invention by referring to the figures. 

[0021] Referring to FIGS. 2 and 3, a hinge apparatus 100 to open and close a cover 50 of an 
image forming apparatus 40, according to an embodiment of the present invention, includes a 
hinge body 110, a pressure device 120, and a hinge cam 130. 

[0022] The shown embodiment of the hinge body 110 has a configuration of a hexahedron 
box, of which an interior is void and one side is opened, and is received in a coupling hole 40a 
positioned in a main body of the image forming apparatus 40, to be moved upward and 
downward. A housing chamber 111 is provided inside of the hinge body 110, and at one side of 
the housing chamber 111, an open portion 111a is positioned to communicate with an exterior. 
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It is understood, however, that the hinge body 110 can have other configurations that the shown 
hexahedron box. 

[0023] Furthermore, a pair of supporting brackets 113 extended from sidewails of the hinge 
body 110, and are positioned at sides of the open portion 111a. Each of the supporting brackets 
113 supports the hinge cam 130 and has a shaft hole 113a therein. At the sidewails of the hinge 
body 110, guide slots 112a are positioned to guide an upward and downward movement of the 
pressure device 120. 

[0024] Also, on each of a front wall 114 and a rear wall 115 of the hinge body 110, that are 
connected with the sidewails, a first protrusion 116 is positioned to protrude outward, thereby 
restricting the inserting range of the supporting brackets 113 into the coupling hole 40a. The 
first protrusions 116 are located at lower parts of the supporting brackets 113. When the hinge 
body 110 is inserted into the coupling hole 40a, the first protrusions 116 are caught at the main 
body of the image forming apparatus 40, and therefore, the supporting brackets 113 protrude 
above a document glass 41 of the main body of the image forming apparatus 40. 

[0025] Also, on a bottom wall 118 of the hinge body 110 opposite to the open portion 111a, a 
spring support 117 protrudes to support a first end of a spring 122, which will be described later. 

[0026] In addition, at a lower part of the front wall 114, a second protrusion 119 protrudes, 
and is coplanar with the bottom wall 118. When the hinge body 110 is moved out of the 
coupling hole 40a, since the second protrusion 119 is caught by a hooking portion 42 disposed 
at one side of the main body of the image forming apparatus 40, as shown in FIG. 4, the release 
of the hinge body 110 from the coupling hole 40a is prevented. 

[0027] The pressure device 120 includes a pusher 121 and the spring 122, for a smooth 
pivoting of the hinge cam 130, since the pressure device 120 inhibits the pivoting of the hinge 
cam 130 pivotably supported by the supporting brackets 113. The pusher 121 is disposed to 
move downward and upward, to protrude outward through the open portion 111a of the hinge 
body 110. The pusher 121 has locking protrusions 123 on opposing sides, positioned so that 
the locking protrusion 123 is inserted into the guide slots 112a of the hinge body 110. 
Therefore, the pusher 121 moves upward and downward within the length of the guide slots 
112a, so that the pusher 121 is not released from the hinge body 110. The spring 122, that 
presses the pusher 121 toward the open portion 111a, is disposed within the housing chamber 
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111. The first end of the spring 122 is supported by the spring support 117 of the hinge body 
110, and a second end of the spring 122 is supported by a spring support 124 (see FIG. 4) 
positioned at a lower part of the pusher 121. 

[0028] In assembling the pressure device 120, after the spring 122 is disposed in the housing 
chamber 111, the pusher 121 is connected to the hinge body 110. The pusher 121, which is 
elastically supported by the spring 121, has the locking protrusions 123, which contact upper 
sides of the guide slots 112a. Assembly is simplified if a length of the spring 122 is 
substantially the same as a height from a bottom of the pusher 121 to the bottom wall 118 when 
the locking protrusions 123 contact the upper sides of the guide slots 112a. In this case, as the 
pusher 121 is pushed into the housing chamber 111 to insert the locking protrusions 123 into the 
guide slots 112a, a strain of the spring 122 does not occur. Accordingly, the user does not need 
to induce a strain pressure on the spring 122, which according to one aspect, has a high elastic 
stiffness. While described in terms of a spring 122, it is understood that other mechanisms can 
be used to bias the pusher 121 , such as combinations of springs, hydraulic or pneumatic 
mechanisms, elastic materials, of other such devices. 

[0029] In addition, according to one aspect, the pusher 121 is made of a lubricating resin, 
since there is a friction inherent in the sliding movement of the hinge cam 130. So-called 
"engineering plastics" can be used as the lubricating resin, such as polyethylene, polybutylene 
terephthalate, and polyamide. 

[0030] The hinge cam 1 30 includes a body portion 131 connected to the cover 50 of the 
image forming apparatus, and a cam part 132 to slide in close contact with the pusher 121, 
under a predetermined pressure. The body portion 131 has a screw hole 131a, and is 
combined with the cover 50 by inserting a fastening member, like a screw 60, into a boss portion 
52 (see FIG. 4), through the screw hole 131a, with one side of the body portion 131 being 
supported by a locking projection 51 (see FIG. 4) in the cover 50. 

[0031] The cam part 132 is integrally combined to the body portion 131, and has a shaft hole 
132a. To put the hinge cam 131 in a condition ready to pivot on a hinge shaft 140, the cam part 
132 is positioned in such a manner that the shaft hole 132a of the cam part 132 is aligned with 
the shaft holes 113a of the supporting brackets 113, and then the hinge shaft 140 is inserted into 
each shaft hole 113a, 132a. 
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[0032] A groove portion 140a is positioned at one end of the hinge shaft 140. When the 
hinge shaft 140 is inserted into and passed through the shaft hole 132a of the cam part 132 and 
the shaft holes 113a of the supporting brackets 113, a coupling ring 141 is fixed to the groove 
portion 140a. As a result, the hinge shaft 140 is prevented from releasing out of each shaft hole 
113a, 132a. 

[0033] As shown in FIG. 5, according to one aspect, a center C of the hinge shaft 140 is 
located at a predetermined interval toward a direction of the document glass 41 from a pressure 
central line L of the hinge cam 130 and the pusher 121. As a result, the pivot of the hinge cam 
130 is more efficiently inhibited. According to one aspect, this allows, the spring 122 employed 
to be inexpensive, and have a low elastic modulus. In addition, according to one aspect, since 
there is friction inherent in the sliding movement of the pusher 121, the hinge cam 130 is made 
with a lubricating resin, such as polyethylene, polybutylene terephthalate, and polyamide. 

[0034] Meanwhile, although the above embodiment of the present invention employs the 
hinge shaft 140 as a way to combine the hinge cam 130 to the hinge body 110, the present 
invention is not limited to this embodiment. Therefore, the hinge cam 130 can be pivotably 
connected to the hinge body 110 through various ways. For example, according to one aspect, 
although not shown in the drawings, protrusions are positioned at sides of the cam part 132 in 
the hinge cam 130, and the protrusions are inserted into the shaft holes 113a of the supporting 
brackets 113. 

[0035] Hereinafter, referring to the attached drawings, an operation of the hinge apparatus 
100 according to an embodiment of the present invention is described in detail. 

[0036] To insert the hinge apparatus 1 00 connected with the cover 50 into the coupling hole 
40a in the main body of the image forming apparatus 40, as shown in FIG. 4, the hinge body 
110 is first tilted so that the second protrusion 119 can be inserted into the coupling hole 40a in 
the main body of the image forming apparatus 40. Then, after moving the hinge body 110 to an 
upright position along a direction of arrow A, and inserting an end of the rear wall 1 1 5 of the 
hinge body 110 into the coupling hole 40a, the hinge body 110 is pushed into the coupling hole 
40a. As the first protrusion 116 of the hinge body 110 contacts an upper side of the main body 
of the image forming apparatus 40, the cover 50 and the main body of the image forming 
apparatus 40 are coupled by the hinge apparatus 100. The cover 50 can secure a thin 
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document such as a sheet of paper in tight contact with the document glass 41 , as shown in 
FIG. 5. 

[0037] In addition, to open the cover 50 and expose the document glass 41 , as shown in FIG. 
6, the cover 50 is pivoted and pushed over completely in a clockwise direction, and then the 
hinge cam 130 and the pusher 121 contact under the least pressure, since the spring is in a 
least compressed state. Then, if a document is positioned on the document glass 41 and the 
cover 50 is pivoted in a counterclockwise direction, the pivoting of the hinge cam 130 is 
inhibited, as the pressure between the hinge cam 130 and the pusher 121 increases 
continuously. As a result, the cover 50 closes slowly. 

[0038] In the mean time, if a thick document, like a book, is positioned on the document glass 
41, as shown in FIG. 7, the hinge body 110 is moved upward to an upper side of the coupling 
hole 40a, to expand a space between the cover 50 in the closed position and the document 
glass 41 . In a process of moving the hinge body 110 to the upper side of the coupling hole 40a, 
the second protrusion 119 of the hinge body 110 is caught by the hooking portion 42 on the 
main body of the image forming apparatus 40. Consequently, the hinge body 110 is not 
released out of the coupling hole 40a. 

[0039] According to the embodiment of the present invention described above, there is an 
advantage that the hinge apparatus 100 can be implemented with a simple and easy assembly 
operation, since it is not a complicated structural connection among the component parts that 
compose the hinge apparatus 100. 

[0040] Also, the hinge apparatus 100 can efficiently improve the usability of the image 
forming apparatus, since the hinge apparatus 100 decreases noise occurring when opening and 
closing the cover 50, and prevents the cover 50 from unintentionally closing. 

[0041] While described as being used in an image forming apparatus, it is understood that 
the hinge apparatus 100 would be useful in other devices beyond image forming apparatuses, 
such as presses that compress various size items, cooking apparatuses, etc. 

[0042] Although a few embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in this 
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embodiment without departing from the principles and spirit of the invention, the scope of which 
. is defined in the claims and their equivalents. 
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